Regional characteristics of stress-induced increases in brain noradrenaline release in rats.
Male Wistar rats were exposed to immobilization stress for various periods (1 to 5 hr) with or without an IP injection of probenecid at 400 mg/kg. The regional characteristics of stress-induced increases in noradrenaline (NA) release in the rat brain related to the time-course of stress were demonstrated by measuring levels of the major metabolite of NA, 3-methoxy-4-hydroxyphenylethyleneglycol sulfate (MHPG-SO4). Increases in MHPG-SO4 levels occurred mainly within the first hr of stress in the hypothalamus, amygdala and thalamus, while the peak elevations of the metabolite levels were delayed in the hippocampus, cerebral cortex, pons + medulla oblongata and basal ganglia. According to the accumulation of MHPG-SO4 during each 1-hr period of stress, regional characteristics of NA release were classified into the following four types based upon regions where the most marked increase in MHPG-SO4 levels occurs mainly: (1) within the first hr of stress (the hypothalamus, amygdala and thalamus), (2) during the first and second hr (the hippocampus and cerebral cortex), (3) during the third hr (the basal ganglia) and (4) to the same extent from the first to the fourth hr of stress (the pons + medulla oblongata). These results suggest that noradrenergic neurons in different brain regions respond differentially to stress and reflect their own characteristic patterns depending upon nature and time-course of the stressor.